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forward rate ( ) $p(t, T),$ $0\leq t\leq$
$T$, J\theta {T 1 $t$
$p(t,T)$ 2 forward rate
$f(t, T)$ $f(t, T)=- \frac{\partial}{\partial T}\log p(t, T),$ $0\leq t\leq T$ m $r(t,x),$ $t,$ $x\geq 0$ ,
$r(t,x)=f(t,t+x)$ $\{r(t,x);x\geq 0\}$
# $r(t,x)$ $(t,x)$
6 $\ell>0$ $r(t, \cdot)$ $[0,\ell]$
$p(t,T)$ $r(t,x)$
$p(t, T)= \exp(-\int_{0}^{T-t}r(t, x)dx)$ , $0\leq t\leq T\leq t+\ell$ .
no
arbitarge $\{\exp(-\int_{0}^{t}r(s,0)ds)p(t, T);T-\ell\leq t\leq T\}$





$r(t, x),$ $M(t,x),$ $V(t, x,y),$ $t\in[0, \infty),$ $x,$ $y\in[0,\ell|$
(A-1) $r(t,x),$ $M(t, x),$ $V(t,x,y),$ $x,y\in[0,\ell]$ , \sim ’- , $t\in[0, \infty)$ , $M(0, x)=0$ ,
$V(0,x,y)=0,$ $x,y\in[0,\ell]$ .
(A-2) $r(t,x),$ $M(t,x),$ $V(t,x,y)$ $(t,x,y)\in[0, \infty)\cross[0,\ell]^{2}$
(A-3) $x\in[0,\ell]$ $\{M(t,x)\}_{t\in[0,\infty)}$
$[M( \cdot, x), M(\cdot, y)]_{t}=\int_{0}^{t}V(s, x,y)ds$ , $t\geq 0,$ $x,y\in[0,l]$
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(A-4) $\varphi\in C_{0}^{\infty}((0,\ell))$
$\int_{0}^{\ell}\varphi(x)r(t, x)dx-\int_{0}^{l}\varphi(x)r(\mathrm{O}, x)dx$
$=- \int_{0}^{t}ds\int_{0}^{\mathit{1}}\frac{\partial\varphi}{\partial x}(x)r(s,x)dx+\int_{0}^{l}dx\varphi(x)M(t, x)$
$+ \int_{0}^{t}ds\int_{0}^{\ell}\varphi(x)\tilde{V}(s, x)dx$ , $t\geq 0$ ,
$\tilde{V}(t, x)=\int_{0}^{x}V(t,x,y)dy$
. $\{M(t, \cdot)\}_{t\in[0,\infty)}$ $L^{2}((0,l))$ y– $V(t, x,y)=$
$V(t, y, x)$
21 $T>0$
$\exp(-\int_{0}^{t}r(s, \mathrm{O})ds-\int_{t}^{T}r(t, s-t)ds)$, $0\vee(T-\ell)\leq t\leq T$,
22 $r(t,x)\geq 0,$ $(t, x)\in[0, \infty)\cross[0,\ell]$ $T>0$
$\exp(-\int_{0}^{t}r(s, \mathrm{O})ds-\int_{t}^{T}r(t,s-t)ds)$ , $0\vee(T-\ell)\leq t\leq T$,
,









$(\mu, H,B)$ Wiener $W=C([0, \infty);B)$ $P$
\not\subset
(1) $\{_{B}<w(t), u>_{B}. t\geq 0, u\in B^{*}\}$
(2) $E^{P}[_{B}<w(t), u>_{BB}.<w(s),v>_{B^{\mathrm{r}}}]=$ ( $t$ A $s$ ) $(u, v)_{H}\cdot$ , $t,$ $s\geq 0,$ $u,$ $v\in B^{*}\subset H^{*}$ .
$\mathcal{F}_{t}=\sigma\{w(s);s\leq t\},$ $t\geq 0$ $p\in(2, \infty),$ $\alpha\in(0,1/2),$ $C_{0},$ $C_{1}>0$
$p(1/2-\alpha)>1$ $\sigma$ : $C([0,\ell])\cross[0,\ell]arrow H^{*}$
$f,$ $f’\in C([0,\ell])$
$( \int_{0}^{f}||\sigma(f, z)-\sigma(f’, z)||_{H^{*}}dz)^{1/p}\leq C_{0}(|f(\ell)-f’(\ell)|+(\int_{0}^{\ell}|f(z)-f’(z)|^{p}dz)^{1/p})$
$|| \sigma(f,l)-\sigma(f’,\ell)||_{H^{\mathrm{s}}}\leq C_{0}(|f(\ell)-f’(l)|+(\int_{0}^{I}|f(z)-f’(z)|^{p}dz)^{1/p})$
$( \int_{0}^{p}\int_{0}^{\mathit{1}}|z-z’|^{-2-p\alpha}||\sigma(f,z)-\sigma(f,z’)||_{H}\cdot dzdz’)^{1/p}$
$\leq C_{0}(1+(\int_{0}^{p}\int_{0}^{\ell}|z-z’|^{-2-\alpha p}|f(z)-f(z’)|^{p}dzdz’)^{1/\mathrm{P}})$ , $f\in C([0,\ell])$
$||\sigma(f,z)||_{H}\cdot\leq C_{1},f\in C([0,\ell])$ , $z\in[0,l]$
3








3.1 $\psi$ : $[0,\ell]arrow \mathrm{R}$ $\mathcal{F}_{t^{-}}adapted$ $C([0$ ,\ell D
$X$ o
(1) $X(0,x)=\psi(x)$ , $x\in[0,\ell]$





$V(t,x, y)=(\sigma(X(t),x),\sigma(X(t),y))_{H^{*}}$ , $t\underline{>}0,$ $x,y\in[0,l]$ ,
$\epsilon(t)=\int_{0}^{t}\sigma_{0}(X(s))dW_{s}+\int_{0}^{t}b_{0}(X(s))ds$ ,
$(\mathrm{A}- 1),(\mathrm{A}- 2),(\mathrm{A}- 3),(\mathrm{A}- 4)$ ,










$f\in C([0,\ell]),$ $f\geq 0$ $\psi(x)>0,$ $x\in[0,\ell]$
$X$
$P(X(t,x)>0,$ $(t,x)\in[0,\infty)\cross[0,\ell])=1$
SPDE $X$ no arbitrage
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